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oA ZAE FHRIE (cross-sectional data)E o] 83t AFLEo|ty. Kim¥} Chung (2013)°] st=+2 A
A8 A14e =B ud (Korea Welfare Panel Study)®] 14}, 42}, 7TxPAE 9] A8 E A3 of
Sot) & Rrene g 490l B4400 JFL vAE Aol Bt} 7 AEE AnZol Az =
ook 71 ool ABEAT} OFHARAL o 83tol MEEAY AT 4RE BA%e] A% &
e A4 EHE A7

2 AT BFRANN AT AN DT DO AAT AFHAT DY 13, 43}, AU R
A2Z AHgIl, oA AFY FUAR B4 5L hdE AR 5YH B4 AT TS
[e] A=}

=

obF T2 Aauel AN GRS FAE RASE YR A A4S, AEFT, 8 %
W, W, S B SI) AR, FRENE S 49T A A AHgelel 4GS
3 (linear mixed effect model or linear mixed model) & ©] &3t AA|A 25 £4] (longitudinal data
analysis)& AA3te] FAA FFgE vAE= 2AEd g F4ES staxf ‘]—D}, st, APEFE
Y 2 AP TR S o] 88 AAH Aks A4S A

Jo2} Chang (2013), Shim % (2013)7} Kim % (2014)°] 13 oFs A7 7] Aa@ Az Mm
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2. §FHANY Az

FZHANF A7 A AN
2oz & 13] AAE] JolR
i o] o XAk ok, EA]Q14, Fld=

WA AL ob FARARE AZ7A 20060, 2000, 2012 33100 AA 24T I
id 1A 2006900 oFF 7338 L MO 2AL Aol 1 24 HIAAE F 4IRS
TAPAE Q1 200993} 20120l = Zh7F 5508 3 477 o] 2ARE QItE Table 2.1 ZF AP RO w2
dhad w AJd g ZAE Y 48 HoF 1 itk

¢ AREANY ARE AFEE £PW AFE P2 20068 A
Aoz fEAo] £ Aue & £ vk A7, NHrA8e 24}
Al

FAZ s RAAZARE FAl0) wWet i s ol

obs Rzl olg 3w WME24R FAH ARE o830} ol Hadel FAA] dFL F
£ 2950 FIAE BASRA FA4T DAY AED 107 BPEY FHL FHUSE 3
Atk SYPASEQ L A, AolEF7, £2 W Bk, WA, H 2o )5 AW ey o
o A9 e BeE JEsE ged $RE) 3402 PANA. 2 SUNsEe) AND 4T B
Fo AR E O S9usd AE AN 19 B AHUS AL AL B D= A
Ashglct

Table 2.1 Number of data for each year, grade and gender
grade in 2006 2006 2009 2012
b 142 b 102 b
4th grade 255 ——Y %2 g8 oy 0 158 oy 89
girl 113 girl 86 girl 69
boy 115 boy 86 boy 76
5th d; 228 ———— 179 - 159
grade girl 113 girl 93 girl 83
boy 127 boy 92 boy 82
h 2 _ 1 1
Gth grade 50— 1 83— 91 60— 78
b 4 b 2 b 24
total 733 oy 38 550 oy 280 g e ’

girl 349 girl 270 girl 230
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Table 22 o}59] 487} shdo] we $44 A4e) WakE Rolxm Y. 487 shdd 7|z
o3t A4 Ao FFL Agto] Aol ek AL Aoz A4ty PSS & 5 Ytk 53] oxEh
S el B4 d47h A Ao R G BAs slon, 1 24 94 25w 4ehdeld oFF
So) 344 240 Bol e S A4 A4o BEE Bk AriAoR FaZe] Atk A
% 5 9tk 7129} A7 Lee (2006)2) FHAE ATolA ok5el FAHL el Aol fo3A]
o, Sdd Apole FoskAl Al UrEbst
Table 2.2 Sample means of child aggression for each year, grade and
gender with standard errors in parentheses
year 2006 2009 2012

endor boy 1.644 (4.82) 3.811 (4.49)  2.879 (4.37)

& girl 4.089 (4.14) 4.119 (4.60)  3.748 (4.62)

4th grade  4.773 (4.96)  4.154 (4.43)  3.133 (4.36)

grade in 2006  5th grade  4.338 (4.25)  4.268 (4.92)  3.560 (4.75)

6th grade  4.028 (4.27)  3.464 (4.26)  3.200 (4.42)
ZEUL0 FAAS yE T, SHYAFTES v Zo] st A (academic achievement)2 x1,
Aol 57t (self-esteem) 2 2, & U &9} (depression - anxiety)2 z3, B3] (delinquency)2 x4, 5t

o 27 93] HF (victimization by peers)2 x5, FEZHE o] FY (abuse by parents)-> x¢ L2
3 QTElYl ARR-A]ZE (internet using time)2 z7o]2} &} o}gfle] Table 2.32 Z W52 REHF3}
SEANE HITT AT Table 24 2 BHE 19 FRATALS TABALI 02746l 2
27749 %942‘%2 A vk RR2RE S A 262t AU AREAIZE 277 AHAA o]
9

Table 2.3 Sample means and standard deviations of each variable

variable sample mean standard deviation
aggression (y) 3.96 4.54
academic achievement (z1) 19.88 3.46
self-esteem (x2) 25.35 5.96
depression - anxiety (z3) 4.05 4.08
delinquency (z4) 1.18 1.76
victimization by peers (xs5) 1.13 2.16
abuse by parents (z¢) 0.99 2.13
internet using time (z7) 92.60 78.51

Table 2.4 Sample correlation coefficients among variables with p-values in parentheses

y T T2 z3 z4 z5 z6 z7
v 1

z1 -0.335 (<0.001) 1

2o -0.291 (<0.001) 0.523 (<0.001) 1

3 0.575 (<0.001) -0.268 (<0.001) -0.434 (<0.001) 1

z4 0.657 (<0.001) -0.328 (<0.001) -0.249 (<0.001) 0.407 (<0.001) 1

x5 0.363 (<0.001) -0.195 (<0.001) -0.228 (<0.001) 0.382 (<0.001) 0.303 (<0.001) 1

zg 0.342 (<0.001) -0.209 (<0.001) -0.216 (<0.001) 0.312 (<0.001) 0.318 (<0.001) 0.172 (<0.001) 1
@7 0.094 (<0.001) -0.163 (<0.001) -0.119 (<0.001) 0.057 (0.032) 0.173 (<0.001) 0.060 (0.025) 0.030 (0.263) 1

3, MEEAE FEUFE ARE 1) FEAL JAA AR F8 5408 T 4 Yk Ta-
6L 3 MEEAE & =

ble 2.59} Table 2 1224 FEUSY A4 Ao 2R BEABAS) JBAS
7 0Q17tel Tk AR AHHE 247 A shde HojFw ork BE A, shdd 7 2ahd
ABAST GBS & 4 otk A, shdd 24 BEABASE 2R A7 245 Holx
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Table 2.5 Sample correlation coefficients and p-values of child aggression
for each gender among years with p-values in parentheses

boy 2006 2009 2012
2006 1

2009 0.410 (<0.001) 1

2012 0.289 (<0.001) 0.370 (<0.001) 1
girl 2006 2009 2012
2006 1

2009 0.292 (0.001) 1

2012 0.164 (0.013) 0.586 (<0.001) 1

Table 2.6 Sample correlation coefficients and p-values of child aggression
for each grade among years with p-values in parentheses

4th grade 2006 2009 2012

2006 1

2009 0.355 (<0.001) 1

2012 0.223 (0.005) 0.303 (<0.001) 1
5th grade 2006 2009 2012

2006 1

2009 0.361 (<0.001) 1

2012 0.174 (0.029) 0.566 (<0.001) 1
6th grade 2006 2009 2012

2006 1

2009 0.327 (<0.001) 1

2012 0.275 (<0.001) 0.548 (<0.001) 1

3. =y 9l #4
3.1. ARy
WA (subject)e] 5 molz} skaL, iAA] 7|2 Hh

i 54 75 niTh b iR JHA
A B4 BEAE yyoh B w Ao AT AYEFRYS O} 2ok
yij:m?jﬂ+zijbi+€ij, 7::1727"'7 :1,27"','(11‘, (3

=
~—

m, j
JRA ESA A AT 11,20,
I} (fixed effects) ZA] x;; 0 #HHAH =

0217]/"1 Tij = (1 Xlijy L2ig, " * zpi]) R /L\:HZ,XH 7Hxﬂ'/]
z 7449 (P+ 1) ke, B = (Bo, B, ,Bp) & 1AB

=
y Tp=
/"\:H
R

Z«m)TL AR ALY A

2= o s 42l &3 (random effects) ol

t}?‘} Ei“—ﬂa bi = (boi, b1, -, bgi)T = FEHF DB g5 N(0,0%)S 7HAE Lx13bo]t).
ME] 2,5 o, Ee] ARROR FAST Be 4E poh gt p > o8 BRI AU OE ©
AGEL FEAL OO]X]U]' dutd o=z st 7A) "Hoﬂ HHEZG 59 LAFES 00] ofd FEAE

= 7HFta st A (3.1) A 4=zt g $oll A (3.1)2 YWY R T (general linear
model)°] Ht}. H&%é’ﬁ o] o]FojA = HAIA X}E B 2 &} E‘EJ ohvzt dukxor 7
AAE 549 a3 Jdojasts uest E‘é% AR Zlo] ettt A (3.1)& ZH WA E Fo

g g ez Uehid o3 2

=XiB+Zibi+e;, i=1,---,m, (3.2)
AZNAM y, = (Yi1,Yiz, Ying V' Xi = (ma, Ti2, " Tin,; ' Z; = (Zil,zi%"'zini)’r’ g =
(€i1,€i2,- - ,&'n,) ol g;9} b9 FEFEE 2 n At mat AR EZE vt 2o

i~ N(0n;,%;)8 b; ~ N(0s,, D)

(3.3)
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ol €1, €2,.e; €m, b1, ba,.., b AR o2t 7PFEITE 4] (3.3)9A 0= kAF 0WlE]olT}. FE
% D= 71]'7]' €8} b; 9] TR E (covariance matrix) o]th. A NA S FH8H] 4 (3.2)S ¢}
&3} o] E71% & rk.

y=XB+Zb+e,

A7N y = (y{vyg 7y£)T7 X = (XITvX2Tv 7X1?1)T7 Z = diag(Z1,Z2,-++ ,Zm), b =
(b7, 63, - b)), e = (ef €3, ,elb)Tolty. AFEFEF] thet 2AZE Y_L Verbeke2}
Molenberghs (2009)E % .

2l (3.3)9 Ao FRANE B, E o]F = 4BV E (correlation matrix)-> T2 djFd, Wt
(exchangeable) &, %li}xl—ﬂ/‘(}?_ (first-order autocorrelation)3®, W]2Z2 (unstructured)sy
Sol Wel 2otk BRRS @ A U] WuZPES 2AFES AR SHolghe ojuloj,
QlsABS B ] AL BE 22 WAL 92 AW Jusiel, Yool Az L
g ol el corr(eij,ei) = pB TETTE GAA7)GHRE S AR(D)FE2 4] A& the 4, 5/l
3l corr(esy, eijr) = pli—3 = FHAG7F FolA]= AFEE 2 olr}. ¥
TF2AYE L JAP Lo EA5E FEiE VMR 2 RYPOE ny(ng — 1)/2709] FBAFT BF B
7t "t olF I del tigt AAIS 8o}, I 9] ARREE AR E thek 22 Diggle &
(2001)& Farshd wpgie.
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3.2. AYE HYEYRY

Table 21014 AHsgSe], G=2AMNY 30 ok BrAzANA 1RIES 200699 24} of
% 4o 330l o), AR e} AUl 24 tlakel olEEe) 47} 27} 5503} 47T
2 27 o} 224 (missing value) 7 AT H ek od AL AL thArol Aol ALk wa
o] o]Fo A RAFA &3] WHYE L Rubin (1976)3} Laird (1988)= ZZxS9 &3l =
2 ANST AAA AR A2 U ATE Stk AEAY WP FEI wPel A2
}‘4 (missing mechanism)2] 5"3 o wlgl &AYe]ZZ (missing at completely random), 92

Z (missing at random)3} ¥ Y] 2S5 (missing not at random)2Z FEHTE. AP 2 S} A9
ﬁét FAIZ = 2= 235 (ignorable missing) o]2} std, ¥]d A5 FAIL = ¢le 25 (non-
ignorable missing) o2} gtct. 2o A& Ao e A+ Z+= Yoon} Choi (2012)7} Slth

BSAAAY Sl ol 32 979 3 ITMS AL 2Rad AU AR 7LE
Skth. e B3 A5 UolN A5 A5 A T0E) BE BE TUE YL & S Ak o
A4£ Diggle 5 (2001)9) 1339 A=A et £ 99 GIRAHG Aol N
QA= Azt 7HAE 4 gk 3, AFEFRF (3.2)= McCulloch 5 (2008)0) o] &tH

%

091_’, _I[N’

M

_HE
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-{> o
¥ & &
fr o kb

B=x"VvIx)T XV Y,

bi=DZ 'V (y, — X:B)

7} B8} b9 AP EHYZS (best linear unbiased predictor; BLUP)Z} Ht}y. o714, V, =
ZiDZL + %4, V. = diag(Vi, Ve, -+, Vin)olTh. o] BB FRAHLE] FAY R Ao
= Al (restricted) H - ¢E o] &3] o]gH T}

014 AFsEo] FFRATY Aol thal AT 5 gt A5 AL AR,
FRRL AP Aopol AR ARSEUS AT RAA AT Yt B4 Ime( )&
t}. &4 Ime( )+ Lindstrom} Bates (1988)¢]l ¢t Newton-Raphson ¥H8 33 EM &ig|& o2
=
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A

SEAEld FAIAH ARE APEFRFR Aelgle o, SHHTE 5 344 T2 T
Zlo] om gt ASA] AFety] fete] BE SHATo] thete] nFTAE nHsL doEA
2] A HA (random intercept) @} 2] 7]27] (random slope) & 7[A= SHHTEo| A= XS H7] 935}

of ofefiel 22 o] Y& a3t

e model 1: A& ¥}

e model 2 : TAHET + JdoJ&EH

e model 3: NAHEF + AJEH + 219 Y7L
e model 4 : MBI} 4+ LEA + 229 4977
emodel 5: TG} + JHFH + 239 Ho7]&7]
e model 6 : THEI} 4+ AYBHA + 249 H497|E7]
emodel 7: TAET} + YJFH + z59 P77
e model 8 : IHET 4+ AYEHA + 269 F7E7]
e model 9: IFEI} + FZH + 279] Lel7]27]

o] o] daaEe 85 TeHn Yt 99, TasksEY, AR()DL,

$AS ANFG. 7 obse] 4t shdo) wet 244 A
S Fpsz HFEATh Table 412 7F 289 471xo] Aaad

B3] T3S Aol Akaike FR 7|2 AIC (Akaike information criteria)E Al
/\] :l’ 7/'4\0113}. FA A AIC AXPHL Verbeke2} Molenberghs (2009)& #113}7] vlgic).

i}

Table 4.1 AICs for each model and correlation matrix

model 1 2 3 4 5 6 7 8 9

identity 7152.1 7107.0  7045.9 7074.3 6977.4 6968.9 7025.3 7047.1 7110.8
exchangeable  7107.0 7109.0 7047.9 7076.3 6977.2 6956.8 7027.0 7048.6 7112.3

AR(1) 7099.7 7101.0 7044.3 7069.9 6977.2 6970.7 7022.1 7046.2  7104.3

unstructured 7100.8  7102.8 7046.3 7066.6 6970.2 6950.9 7018.1 7046.7  7105.5

Table 4.19] 7 B8 ARALY AICS) kS FASNRH, SFus 2, vl o] B 2e)71£7]
23} ok RS WPEA ABALE AR model 60 AFRFoR ARelThe AL % % 3
q_- = 7]—\_—[—"5

L 1, 53 1, 63

Wiij = N , W25 = , W34 =

0, ATy 0, 1 9 0, 19

2t 3hd, AgE 2L A (3.1)0A by = (boi, bai)T, 245 = (1, 2455)7 Q) ASE 23 2o}
Yij =Bo + B1%1ij + Baw2ij + B3xsij + BaTaij + BsTsij + BeTeij + Brrij (4.1)

+ Bswiij + Powai; + Browsij + boi + baixaij + €,
Ho)BAY} S 4% vl thet A 7L7] B b9 FEAE DY AL v 2ok
5_ (13851 07512
- \0.7512  0.4700)°
Hg)o] st 47187 B3Vt FYIAE FEHAGS Foto] A A3 AAHTAFT g
2 747+ 158.1175% 0.001 2t} 2HA] Yeht §2 88 & 5= Qi)
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Table 4.2 Estimated fixed effects in model 6

fixed effect estimate standard error p-value
intercept 2.0808 0.5607 0.0002

gender girls . . .
boy -0.4071 0.1486 0.0064

4th grade . . .
grade in 2006 5th grade 0.0166 0.1804 0.9266
6th grade -0.1723 0.1778 0.3328
academic achievement (z1) -0.1042 0.0262 0.0001
self-esteem (z2) 0.0382 0.0154 0.0133
depression anxiety (x3) 0.3229 0.0220 0.0000
delinquency (z4) 1.1796 0.0775 0.0000
victimization by peers (z5) 0.1922 0.0407 0.0000
abuse by parents (x¢) 0.1504 0.0403 0.0002
internet using time (z7) 0.0010 0.0010 0.2986

Table 4.2 & A9E By HEF B4E 24X, BEAS} FoBES HoFn %M
Table 2.20] 2|3}, A E U= @At A4 Hao Fo] IA #43ta Qo] 7Pz HAFF 4
Holl A g _L%EJH 71&717F &9 ez A3 Utk 3, 13} ZARA]7]oAM Aghd <l z‘
AL FAA H4 Hgo] Aoz ushdEe vs] w2 Z4stn Jrke= A-E Table 2.29
93] AAI= A e, Table 4.20 4+ 7Pz HFH shdd ndade= F93A drles 2 & 5
T}, ESH —z—ﬁﬂoﬂ AFE FE JoE 4R SgHSE F AHU ARBAIZES Fo3HA] Fgkon,
S F447] Aol FHAl UERTE tA] HetE, A2oA dFEAE 3
D}sz 252 EHF BAL AANG ATENA ol T2 H4ade %—Aﬂﬂoﬂ 3
E2 487 st HE, AofEFt, 8 9 Beh v, tw =Y 99 43, frzR
2 AEA S AFESte] APEFRF L 0]83 AAF 27 EAL Al 54
Aol thgt £As Aol s, AU ARRAIZE 99 E%l HE B2 F44
= 4 9lon Z+ g Ee] YoaFel oA vd S U do L7V}
o Zez Jepgth &, 2 stEe 2y AHy o) uigt 7o't E}ED}E =
4 £

5]
to
o
T JH1
;
rlo -|> K

ok

F

371']' =2.0808 — 0~1042x1i]’ —+ 0.0382:10215 —+ 0.3229:531']' —+ 1.1796:841‘]‘ (4.2)
+ 019221’5” + 015041’6” — 0407111111] +/b\01 +34ix4ij-

i3
T
T,
2
o

= AolEsdel & AL A4 A7k e Aolekn F30] Hiw, Table
129 48 =Y (4.2)°) J3tu, AoleFl e DAEH B4 2R} P g Helxm
38 w3 foSithe 22 & 4 ek Kim (2002)7 Kim3} Choi (2011)9] 37+ WaH4
S FAEN D) BAAA LA A A0 S G774 0] A2 A A
o2 A7sd e S FARA BEL T A5Ao] Fobe A

L

K

b

(o))
AR

EO%%E gith. olel @ @4e] £ BFREANY ARAAE Uehba glrkn 2 5 9
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Abstract

Most of literatures on Korean child aggression are based on using the cross-sectional
data sets. Although there is a related study with a longitudinal data set, it is assumed
that the data sets measured repeatedly in the longitudinal data are mutually inde-
pendent. A longitudinal data analysis for Korean child aggression is then necessary.
This study is to analyze the effect of child development outcomes including academic
achievement, self-esteem, depression-anxiety, delinquency, victimization by peers, abuse
by parents and internet using time on child aggression with Korea Welfare Panel Study
data observed three times between 2006 and 2012. Since Korea Welfare Panel Study
data have missing values, the missing at random is assumed. The linear mixed effect

model and the restricted maximum likelihood estimation are considered.
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